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Aim: To examine the relationship between borderline personality symptoms and Internet addiction as well as the
mediating role of mental health problems between them.Methods: A total of 500 college students from Taiwan were
recruited and assessed for symptoms of Internet addiction using the Chen Internet Addiction Scale, borderline
personality symptoms using the Taiwanese version of the Borderline Symptom List and mental health problems using
four subscales from the Symptom Checklist-90-Revised Scale (interpersonal sensitivity, depression, anxiety, and
hostility). Structural equation modeling (SEM) was used to test our hypothesis that borderline personality symptoms
are associated with the severity of Internet addiction directly and also through the mediation of mental health
problems. Results: SEM analysis revealed that all paths in the hypothesized model were signiﬁcant, indicating that
borderline personality symptoms were directly related to the severity of Internet addiction as well as indirectly related
to the severity of Internet addiction by increasing the severity of mental health problems. Conclusion: Borderline
personality symptoms and mental health problems should be taken into consideration when designing intervention
programs for Internet addiction.
Keywords: borderline personality symptoms, Internet addiction, interpersonal sensitivity, depression, anxiety,
hostility
INTRODUCTION
The emergence of the Internet in recent decades has largely
changed modern life. The Internet allows for the rapid
search of information, facilitates sharing of information,
and offers a whole new way of communication between
people from all over the world. Although increased access to
the Internet has brought much convenience to society, it has
also resulted in maladaptive patterns of use and led to
decreased life quality, negative mood, and impaired daily
function in real life (Anderson, 2001; Festl, Scharkow, &
Quandt, 2013; Young, 1998).
The presentations of problematic Internet use, or Internet
addiction, described in the literature mainly include a loss
of control over Internet use, a preoccupation with being
“on-line,” a perceived need for increasing amounts of time
on the Internet, withdrawal symptoms, and persistent use
despite negative consequences (Block, 2008; Chen, Weng,
Su, Wu, & Yang, 2003; Ko, Yen, Chen, Yang, et al., 2009;
Shapira et al., 2003; Young, 1998). A review of recent
studies focusing on larger populations revealed that the
prevalence of Internet addition ranged from 0.8% in Italy
to 26.7% in Hong Kong (Kuss, Grifﬁths, Karila, & Billieux,
2014). College students in particular have been shown to be
the most avid users, spending about six times the amount of
time spent on the Internet than other users (Anderson, 2001).
This population may be especially more prone to Internet
addiction because they are in a stage of developmental transi-
tion and because they often have easy access to the medium
(Kandell, 1998). Research has found that 12.3%–15.3% of
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college students in Taiwan (Lin, Ko, & Wu, 2011; Yen, Ko,
Yen, Chen, & Chen, 2009) and 6.4% of ﬁrst-year university
students in China (Ni, Yan, Chen, & Liu, 2009) are addicted to
the Internet. Individuals with Internet addiction have been
shown to have a high rate of sleep problems and daytime
drowsiness (Anderson, 2001; Choi et al., 2009), low social
competence, poor social integration skills, low life satisfaction,
and increased role impairment at work, in marriage and at
school (Young, 2004).
Certain personality traits and behavioral styles have been
shown to correlate with Internet addiction, such as hostility/
aggression (Festl et al., 2013; Yen, Ko, Yen, Wu, & Yang,
2007), poor impulse control (Cao, Su, Liu, & Gao, 2007;
Özdemir, Kuzucu, & Ak, 2014), and low sociability (Festl
et al., 2013). Researchers have found hostility to be associ-
ated with maladaptive coping strategies and more situations
that could trigger substance use (McCormick & Smith,
1995), and reversely the deindividuation effects according
to the social identity model may promote the severity of
hostility and poor impulse control (Reicher, Spears, &
Postmes, 1995). Interpersonal problems that resulted from
hostility and low sociability may also trigger individuals
to use the Internet as a means of coping with the distress.
Some of those personality traits, especially hostility/aggres-
sion and poor impulse control, are also seen in borderline
personality disorder (BPD) (Leichsenring, Leibing, Kruse,
New, & Leweke, 2011), which is present in 10%–14%
of clinical samples with Internet addiction (Bernardi &
Pallanti, 2009; Floros, Siomos, Stogiannidou, Giouzepas,
& Garyfallos, 2014). Individuals with BPD have a higher
risk of developing substance-related disorders than that in
general population, with a lifetime prevalence rate up 78%
(Tomko, Trull, Wood, & Sher, 2014). Multiple theories may
explain the high prevalence of substance-related disorders in
patients with BPD. The impulsivity frequently seen in
patients with BPD may be associated with a tendency for
seeking immediate reward rather than waiting for a larger
but delayed reward (Coffey, Schumacher, Baschnagel,
Hawk, & Holloman, 2011). The self-medication hypothesis
argues that patients with BPD often experience intense
and suffering emotions and thus are prone to use substance
to reduce the negative mood state (Kienast, Stoffers,
Bermpohl, & Lieb, 2014). Studies have shown that behav-
ioral addiction shares similar symptoms and neurobiological
abnormalities with substance-related disorder (Robbins &
Clark, 2015), and the ﬁfth edition of Diagnostic and Statis-
tical Manual of Mental Disorders (DSM-5) has included
pathological gambling in the category of substance-related
disorders (American Psychiatric Association, 2013). As
Internet addiction has also been conceptualized as a possible
form of behavioral addiction (Robbins & Clark, 2015) and
included in the Section III of DSM-5 (APA, 2013), its
relationship with BPD has received growing interest in
recent years. A recent study found that people with mild
or severe Internet addiction have more prominent borderline
personality features than those who are not addicted to the
medium (Dalbudak, Evren, Aldemir, & Evren, 2014). More-
over, the severity of borderline personality symptoms has
been shown to correlate with the severity of Internet addic-
tion and to be predictive of Internet addiction after control-
ling for conditions that frequently coexist with BPD, such as
depression, anxiety, dissociation, and child abuse (Dalbudak
et al., 2014). A recent longitudinal study further demon-
strated that borderline personality features were predictive
of an increase in severity of Internet addiction in the next
year (Wu, Ko, Tung, & Li, 2016). Nevertheless, little is
known about the ways in which borderline personality
symptoms are associated with Internet addiction.
Wu et al. (2016) found that the expectancy of tension
reduction and disinhibition when using the Internet mediates
the relationship between Internet addiction and borderline
personality features. They assumed that people with bor-
derline personality features frequently experience negative
affects and that they seek to alleviate those affects through
Internet usage. However, more evidence is needed to sup-
port this view. Moreover, psychiatric symptoms have been
shown to be more severe in individuals with Internet
addiction than in those without (Yang, Choe, Baity, Lee,
& Cho, 2005; Yen et al., 2008). Studies have shown that
depression and hostility are predictive of both the severity of
Internet addiction (Yen et al., 2008) and the occurrence of
Internet addiction 2 years later (Ko, Yen, Chen, Yeh, & Yen,
2009). Anxiety symptoms (Dalbudak et al., 2014) and
unstable interpersonal relationships (Milani, Osualdella, &
Di Blasio, 2009) have also been shown to be associated with
the severity of Internet addiction. In contrast, there is
evidence that lower levels of hostility and interpersonal
sensitivity are predictive of remission of Internet addiction
(Ko, Yen, Yen, Lin, & Yang, 2007). For individuals with
these mental health problems, the Internet may serve as a
means of coping with negative feelings because they expect
positive outcomes such as tension reduction and disinhibition
from the Internet (Brand, Laier, & Young, 2014; Wu et al.,
2016), which increases the risk of developing Internet addic-
tion. Negative emotional states, such as depression, may also
decrease the capability of self-control (LaRose, Lin, & Eastin,
2003), thereby increasing the risk of Internet addiction
(Özdemir et al., 2014).
Numerous mental health problems are frequently seen
in individuals with BPD (Grant et al., 2008). Among those,
depression and anxiety were reported to be the most
common comorbidities (Grant et al., 2008). Instability of
interpersonal relationships is an important and disabling
symptom in patients with BPD, who are also more likely
to present with interpersonal sensitivity (Bungert et al., 2015).
Hostility is another key feature of BPD (Skodol et al., 2002)
and is mostly regarded as the result of that personality trait
(Gardner, Archer, & Jackson, 2012). Indeed, because BPD is
a pervasive and enduring condition in most cases, the asso-
ciated mental health problems may be the result of their
multiple maladaptive cognitions and behaviors.
The aims of this study were to examine the association of
borderline personality symptoms with Internet addiction as
well as the mediating role of mental health problems for the
association between borderline personality symptoms and
Internet addiction. Given the correlation between BPD
symptoms and Internet addiction demonstrated in previous
studies (Dalbudak et al., 2014; Wu et al., 2016), the strong
association between BPD and mental health problems
(Bungert et al., 2015; Gardner et al., 2012; Grant et al.,
2008), and the association between mental health problems
and increased risk of Internet addiction (Ko, Yen, Chen,
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Yeh, et al., 2009; Özdemir et al., 2014; Yen et al., 2008),
we hypothesize that borderline personality symptoms are
directly associated with Internet addiction and also indirect-
ly associated with Internet addiction through the mediation
of mental health problems.
METHODS
Participants
Participants were recruited using an advertisement posted on
websites targeting college students aged from 20 to 30 years.
A total of 500 college students (238 men and 262 women)
participated in this study. The mean age of the participants
was 22.1 years [standard deviation (SD), 1.8 years]. Among
the majors of study, the categories of “health professions
and related programs” (n= 172, 34%), “science, math,
and technology” (n= 105, 21%), and “arts and humanities”
(n= 55, 11%) have the greatest number of students. The
participants were paid 500 NT dollars after completing the
study procedures.
Measures
Taiwanese version of the Borderline Symptom List (BSL-23).
The self-rated BSL-23 (Bohus et al., 2009) was developed
by selecting the items from the original BSL-95, a self-rating
scale assessing the severity and multiple dimensions of
borderline personality symptomatology showing good
psychometric properties including high level of sensitivity
to change and a high ability to discriminate borderline
patients from other patient groups (Bohus et al., 2001). The
BSL-23 also had a high correlation with the BSL-95, a high
internal consistency, and a high validity to discriminate
patients with BPD from those with a DSM-IV axis I
diagnosis (Bohus et al., 2009). A higher total score of the
BSL-23 indicates more severe borderline personality
symptoms. In this study, the authors ﬁrst translated the
English version of the BSL-23 into the Taiwanese version
using the standard forward-, backward-, and pretest-step
methods. The Cronbach’s α of the Taiwanese version of the
BSL-23 was .93. One hundred participants in this study
completed the Taiwanese version of the BSL-23 twice, once
at study entry, and then again 3 months later. The 3-month
test–retest reliability (Pearson’s r) was .71 (p< .001). The
Pearson’s correlation of the Taiwanese version of the BSL-23
with the total score of the Beck Depression Inventory-II
(Beck, Steer, & Brown, 1996) was .72.
Symptom Checklist-90-Revised Scale (SCL-90-R). The
SCL-90-R is a self-reported scale measuring the severity of
mental health problems (Derogatis, Lipman, & Covi, 1973). A
total of four subscales in the SCL-90-R were applied to
measure participants’ interpersonal sensitivity, depression,
anxiety, and hostility in the previous week. Each item in the
subscales was rated on a 5-point rating scale ranging from “not
at all” (0) to “extreme” (4) (Derogatis et al., 1973; Tsai, Wen,
Lin, Soong, & Chen, 1978). Its validity in assessing mental
health problems among people in Taiwan has previously been
established (Tsai et al., 1978). Higher total scores on the
subscales indicate more severe mental health problems.
Recent studies using factor analysis showed that the bifactor
model had the closest ﬁt with the SCL-90-R, but the global
distress factor was strong and speciﬁc symptom factors were
relatively weaker (Urban, Arrindell, Demetrovics, Unoka, &
Timman, 2016; Urban et al., 2014). The Cronbach’s α of the
four subscales in this study ranged from .76 to .89.
Chen Internet Addiction Scale (CIAS). We used the self-
administrated CIAS to assess participants’ severity of
Internet addiction in the month preceding the study (Chen
et al., 2003). The CIAS contains 26 items rated on a 4-point
Likert scale with scaled scores ranging from 26 to 104 (Chen
et al., 2003). A higher total score indicates a more severe
level of Internet addiction. The internal reliability
(Cronbach’s α) of the CIAS in this study was .93.
Procedure and statistical analysis
Research assistants explained the procedures and methods
of completing the research questionnaires to the participants
individually. The participants could ask any question when
they had problems completing the questionnaires, and the
research assistants would resolve the problems for them.
Our hypothesized model of the relationship between
borderline personality symptoms, mental health, and Inter-
net addiction is illustrated in Figure 1. Structural equation
modeling (SEM) was used to estimate parameters, test the
adequacy of the model, and evaluate the adequacy with
which the data matches the model (Jöreskog & Sörbom,
1993). The goodness-of-ﬁt index was examined with IBM
SPSS Amos 18.0 (SPSS Inc., Chicago, IL, USA). Maxi-
mum-likelihood estimation was used to estimate the
parameters of the model. Several statistics, including the
non-normed ﬁt index (NNFI), the comparative ﬁt index
(CFI), incremental ﬁt index (IFI), the root mean square
error of approximation (RMSEA), and the standardized root
mean square residual (SRMR) were also used to evaluate the
goodness of ﬁt of the model (Hu & Bentler, 1998). Based on
the requirement of goodness of ﬁt, NNFI and CFI should be
higher than 0.9, and RMSEA and SRMR should be lower
than 0.05 (Hu & Bentler, 1998). A two-tailed p value of less








Figure 1. The path estimated coefﬁcients of the model of
borderline personality symptoms, mental health problems, and
Internet addiction. *t> 1.96. p< .05
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Ethics
Informed consent was obtained from all participants prior
to assessment. The study was approved by the Institutional
Review Board of the Kaohsiung Medical University
Hospital.
RESULTS
The correlation matrix of measured variables is shown in
Table 1, and the results indicated that there were signiﬁcant
correlations among measured variables except for age. The
high correlations among interpersonal sensitivity, depres-
sion, anxiety, and hostility (r= .61∼.84) indicate that these
four mental health problem indicators are highly interactive.
To examine whether mental health could be represented by
four indices, including interpersonal sensitivity, depression,
anxiety, and hostility, conﬁrmatory factor analysis (CFA)
was applied to examine the measured model of mental
health. The results of the CFA supported that these four
indicators could be integrated into a mental health problem
indicator (Table 2).
Through skew analysis, we found all of the variables,
that is, interpersonal conﬂict (skew= 1.077), anxiety (skew=
1.430), depression (skew= 1.230), hostility (skew= 1.615),
and BSL-23 (skew = 1.899) showed negative skew except
CIAS (skew = 0.071). Thus, the effects of negative skew
were minimized by centralized limitation in SEM. The
goodness-of-ﬁt indices for the hypothesized model on the
relationships among borderline personality symptoms,
mental health, and Internet addiction are as following:
NNFI, IFI, and CFI are all 1.00, and both SRMR and
RMSEA are 0.01. The goodness-of-ﬁt indices for the
hypothesized model were satisfactory. The results
also indicate that all paths in the hypothesized model are
signiﬁcant (Figure 1). The severity of borderline
personality symptoms was positively associated with the
severity of Internet addiction as well as positively associ-
ated with the severity of mental health problems. In addi-
tion, the severity of mental health indicators was positively
associated with the severity of Internet addiction. The
results indicate that the severity of borderline personality
symptoms is directly related to the severity of Internet
addiction and that the severity of Internet addiction is
mediated by the severity of mental health problems.
We used Sobel test to identify which mental health
variable plays as the strongest mediator on the association
between BSL and Internet addiction. We found depression
showed the strongest mediating effect on Internet addiction
(t= 7.7999, p= 0), followed by anxiety (t= 7.15, p= 0),
interpersonal conﬂict (t= 7.00, p= 0), and hostility (t= 5.34,
p= 0).
Through bootstrapping analysis, we found that standard-
ized total effect on Internet addiction was 48.30%. Stan-
dardized direct effects of BSL on mental health and on
Internet addiction were 71.9% and 20.3%, respectively.
Standardized direct effect of mental health on Internet
addiction was 22.2%. The standardized indirect effect of
BSL on Internet addiction was 16%. By bias-corrected
percentile method, we found the standardized regression
weight of BSL–mental health, mental health–Internet
addiction, and BSL–Internet addiction were 0.719 (95%
CI= 0.652–0.78), 0.22 (95% CI= 0.108–0.344), and 0.203
(95% CI= 0.085–0.309), respectively.
DISCUSSION
Few studies have directly explored the relationship between
BPD symptoms and Internet addiction (Dalbudak et al.,
2014; Wu et al., 2016). To the best of our knowledge, this is
the ﬁrst study to examine the role of mental health problems
in mediating the relationship between BPD symptoms and
Table 1. The correlation matrix of measurement variables
Mean (SD) 1 2 3 4 5 6 7
1. Age 22.1 (1.8) –
2. Borderline personality symptoms 12.0 (10.3) −0.06 –
3. Interpersonal sensitivity 0.8 (0.7) −0.08 0.62** –
4. Depression 0.7 (0.6) −0.08 0.70** 0.84** –
5. Anxiety 0.7 (0.6) −0.06 0.62** 0.77** 0.84** –
6. Hostility 0.6 (0.5) −0.04 0.48** 0.61** 0.63** 0.62** –
7. Internet addiction 55.6 (13.9) −0.08 0.36** 0.32** 0.35** 0.33** 0.25** –
Note. SD: standard deviation.
**p< .01.
Table 2. Regression weight of the measurement model
Estimate SE CR p
Hostility ← Mental health 1.000
Anxiety ← Mental health 1.403 0.079 17.649 <.001
Depression ← Mental health 1.450 0.077 18.856 <.001
Interpersonal sensitivity ← Mental health 1.512 0.085 17.692 <.001
Note. CR: critical ration; SE: standard error.
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Internet addiction. Our results demonstrate that BPD symp-
toms directly increase the severity of Internet addiction and
that mental health problems mediate the relationship bet-
ween BPD symptoms and Internet addiction.
Our ﬁnding that BPD symptoms are positively associated
with Internet addiction is consistent with ﬁndings reported
in previous studies (Dalbudak et al., 2014; Wu et al., 2016).
This study provides further evidence for the assumptions
mentioned in previous studies that people with BPD symp-
toms may be more prone to Internet addiction when they
have more severe mental health problems (Dalbudak et al.,
2014; Wu et al., 2016). Dalbudak et al. (2014) argued that
the anonymity of the Internet may facilitate social interac-
tion in those with mental health problems such as depres-
sion, anxiety, or unstable interpersonal relationships, which
are commonly seen in BPD. Caplan (2003) also suggested
that people with psychological problems favored online
interaction rather than face-to-face social activities because
of impaired social skills. In addition, it has been suggested
that Internet addiction is associated with dissociative experi-
ences (Canan, Ataoglu, Ozcetin, & Icmeli, 2012), which are
very common in patients with BPD (Korzekwa, Dell, &
Pain, 2009). People with mental health problems, including
those with BPD symptoms, may use the Internet to dissoci-
ate from their emotional pain (Dalbudak et al., 2014). People
with mental health problems may also use the Internet as an
attempt to alleviate (LaRose et al., 2003) or regulate their
negative mood states (Caplan, 2002). In a longitudinal
study, Wu et al. (2016) found that positive expectancy for
tension reduction and disinhibition mediates the relationship
between BPD features and Internet addiction. Similarly,
they explained their ﬁnding by hypothesizing that indivi-
duals with BPD features may use the Internet as a platform
to alleviate the negative emotions frequently experienced by
people with BPD. Therefore, based on the evidence noted
above, for people with BPD and mental health problems, the
Internet may either serve as a means for compensation of
low social skills or as a way of coping with psychological
discomfort, through dissociation, escape, or relief from
negative feelings. When this works, expectations of tension
reduction became a reinforcement and may further heighten
the risk of Internet addiction, and low self-control possibly
also plays a role in this process (Gamez-Guadix, Villa-
George, & Calvete, 2012; Özdemir et al., 2014).
Wu et al. (2016) found that positive expectancy fully
mediates the relationship between BPD features and Inter-
net addiction. However, this study shows that there is a
direct correlation between BPD symptoms and Internet
addiction and that mental health problems partially mediate
the effect. These ﬁndings may reﬂect the fact that person-
ality traits that are characteristic of BPD predispose
patients with BPD to developing an addiction to the
Internet. Impulsivity, a prominent symptom of BPD, is a
well-known risk factor for substance abuse (Perry &
Carroll, 2008) and also Internet addiction (Cao et al.,
2007). In addition, a chronic feeling of emptiness, which
is one of the DSM-5 (APA, 2013) criteria used to establish
a diagnosis of BPD, and feelings of isolation and loneliness
are also common features of BPD (Pazzagli & Monti,
2000). Of those symptoms, loneliness has been found to
be related to Internet addiction through low self-control
(Özdemir et al., 2014). Since the causes of Internet addic-
tion are multifactorial, it is not surprising that multiple
pathways are associated with Internet addiction.
The treatment of Internet addiction is still evolving.
Cognitive behavioral therapy and pharmacotherapy, espe-
cially antidepressants, are the most common approaches
used to treat Internet addiction (Przepiorka, Blachnio,
Miziak, & Czuczwar, 2014), and both show promise in
improving the severity of the disorder (Winkler, Dörsing,
Rief, Shen, & Glombiewski, 2013). The results of this study
suggest that whether direct management of comorbid
mental health problems, especially in patients with BPD
symptoms, is beneﬁcial for treating Internet addiction
needs to be investigated in future studies. According to
our model and the evidence reviewed above, improving
mental health problems including depression, anxiety,
interpersonal sensitivity, and hostility in individuals with
Internet addiction may improve their social interaction and
decrease their need for the Internet as a way of coping, thus
interrupting the loop of positive reinforcement. Of course,
more evidence is needed to conﬁrm this view. In addition,
further studies that focus on the effect of treating mental
health problems in people with BPD symptoms as a
preventative measure against the development of Internet
addiction are warranted.
There are several limitations in this study that need to be
considered when interpreting the results. First, all partici-
pants were college students and the ﬁndings in this study
might not be generalizable to other populations. Second, the
participants were volunteers who were recruited through
advertisement. Therefore, individuals with very severe In-
ternet addiction may have been less likely to be recruited
because they may have little interest in activities other than
using the Internet. In addition, the rating scales in this study
are self-administered, hence the validity may be less than
structured, interview-based assessments. The Taiwanese
version of BSL-23 may also require validation from further
studies. Moreover, there may be other mental health pro-
blems that were not been included in this analysis but which
might play a role in the mediating effect on Internet addic-
tion. However, based on a literature review of mental health
problems related to Internet addiction, we believe that the
four mental health items chosen in this study are among the
most important ones. Finally, although the possible mecha-
nism and the supporting evidence of the proposed model
were discussed in this study according to literature, the
cross-sectional nature of this study made conﬁrmation of
casual relationships difﬁcult.
CONCLUSIONS
This study demonstrated the positive association between
BPD symptoms and Internet addiction as well as the medi-
ating effect of mental health problems between them.
Further study is needed to conﬁrm the generalizability of
the result and the causal relationship between BPD symp-
toms, mental health problems, and Internet addiction, as
well as to explore the effect of managing mental health
problems in people with BPD symptoms suffering from
Internet addiction.
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